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¢ Electrical Characteristics 


1. Absolute Maximum Rating 


C 











ee 


Maximum rating is the limit that may not be exceeded even 
momentarily. 


More specifically, operating within the maximum ratings guarantee 


that the device will not be permanently damaged. However, this 
does not guarantee normal logic operations. 


2. Recommended Operational Conditions 


Items Symbols | Recommended Value U/M 
Power source voltage Yoo |g z5 | 5.25 
70 


Vo 
Input voltage Dyn ~~] 22 
ae ee ee eee 
ae OE iO ee 










= 


Operational temperature 





3. DC Characteristics 
(VDD= 5V + 5%, VSS=0V, TA=0~70 degrees C) 


Symbols Require- 
ments 


Non-SCSI pins 
Input 
voltage 









SCSI pins 









(MB86601 only) 





SCSI pin input hysteresis | van | 
lol= +3.2mA | VSS 


SCSI pins OH ioh=-8.0MA 


(REQ/ACK pins 
lol=+48.0mMA 


O 
VD 






Output 
voltage 


only for MB86601) 


VIH 
VIL 
VIH 
VIL 
VHW 
VOH 






Vin=0~VDD 


Vin=0~VDD | -10 
Vin=0~VDD | -10 
Vin=0~VDD | -10 


Note 1) A SCSI pins consists of a total of 18-pins for DB7 ~ DBO, DBP, BSY, 
SEL, RST, ATN, REQ, ACK, MSG, C/D, and I/O. 


Non-SCSI pins 
Current 


Leakage 
SCSI pins 
(MB86601 only) 


>a | ms 
oO}; oO 
Oo 





Note 2) Current leakage denotes the following: 

(1) current input at the input device 

(2) current leakage during the output high impedance state for 3-state 
output devices 

(3) current leakage during the output high impedance state (input state) 
for bi-directional bus devices. 


« AC Characteristics 


1. CLK Cycle 


(1) 
CLK Lins 


— im 


a ee 
Chek oye (LF nate ae 
(3) Clock Pulse Width (HIGH)Items pu0Oe Wise, eee 

















2-1-1. Writing in Register (80-Family) 


Address Set-up 


Address Hold 
CSO Set-up 


Data Bus Set-up 


Data Bus Hold 
WR Pulse Width tWR 


D15~8. UDP 
D7~ 0. LDP 





2-1-2. Reading Register (80-Family) 


| Min 
CSO Set-up tCRS aa 












RD "L"->DATA Specified 
RD "H*->DATA Un specified 
[news| 


70 


<4 tARH & 


ele ee eae 


tCWwS 


D15~8. UDP 
D7~ 0. LDP 








2-1-3. Writing to the Register (80-family; When Externally Accessed) 


ae Symbols 
Address Set-up tAWSE ae 
CSi Set-up tCWSE ga 3 















CS1 Hold tCWHE 
WR "L"->DATA Specified tWLHD 
WR “H"->DATA unspecified tWHHD 


MPU DATA BUS-> tDHD 
DMA BUS DELAY 


tWHHD 


--tDHD-- 


WUD —_ XL 





D15~8. UDP 
D7~ 0. LDP 


D15~8. UDMDP 
D7~ 0. LDMDP 


2-1-4. Reading Register (80-Family; When Externally Accessed) 













RD “L" ->DMA bus output tRLNZ a 


RD "H" ->DMA bus HIGH Z tRHHZ 
MPU DATA BUS-> tHHD 
DMA BUS DELAY 


D15~8. UDMDP 
D7~ 0. LDMDP 


D15~8. UDP 
D7~ 0. LDP 





2-2-1. Writing to Register (68-Family) 


Address Set-up 
Address Hold 


cso Set-up 

CSO Hold 

DATA BUS Set Up 
DATA BUS Hold 
UDS/LDS Pluse Width 
R/W Set-up 

R/W Hold 


UDS/LDS 


D15~8. UDP 
D7~ 0. LDP 


Symbols 
tAWH 


tDWH 
tRWS 


tRWH 


{J 


Rating 





2-2-2. Register Reading (68-family) 


ee Be 
rc 














UDS/LDS 


Di5~8. UDP 
D7~ 0. LDP 


ie 





2-2-3. Writing in Register (68-Family; When Externally Accessed) 


Address Hoid tAWHE 


C81 Hold I{CWHE 


UDS/LDS "L"->DMA 
Output Specified 
ODS/DDS *H’->DMA 


Output Unspecified 


UDS/LDS Pluse Width 


UDS/LDS 


D15~8. UDP 
D7~ 0. LDP 


D15~8. UDMDP -- tDHD - 





2-2-4. Register Reading (68-family Access Time) 


ae Symbols [____Rating (| ~UM 
Min | Max | 
UDS/LDS 


: 
D15~8. UDMDP 
D7~ 0. LDMDP 


tARHE 
CS1 Set up tCRSE 
D15~8. UDP tHDD 
D7~ 0. LDP {RLNZ OTP 






a ee 
oz | | 








tAHHZ 
DMA BUS->MPU DATA Delay tHDD 
HWS 





tARHE® 


atime 


“@ tCRSE @ tCRHE 





oe 


3. DMA Interface 


In terms of DMA access times, the timing rules that are specified in this 
section do not apply if: 


* The data buffer is empty, or holds 1 Byte, during an input operation via 
the SCSI 


¢ The data buffer is full, or holds 31 Bytes, during an output operation via 
the SCSI 


¢ Parity errors are detected (target) 


e An error has occurred to the terminate transfer via the SCSI interface. 


3-1-1. 80- Family Hand Shake Mode (1) Writing: 





DMB 15~0 
UDMDP, LDMDP 


2tCLF + 40 


1] DREQ "H" -> DACK “L" 






DACK "L" -> DREQ "L" 


PMin i 
DACK "H" -> DACK “H" (8 bit) oe, 
3 |__(MB86601" onl 














DACK "H" -> DACK "H" (8 bit) 
MB86602A_onl! 


DACK "H" -> DACK "H" (16 bit) 








DACK "L" -> IOWR "L" 








DMBHE, DMAO SET-UP Lee. 
TOWR Pulse Width = 


7 | IOWR “L" -> DACK "H" 1tCLF 


IOWR “H" --> DACK "H" 


DMBHE, DMAO HOLD ra 





INPUT DATA SETUP 


1] INPUT DATA HOLD 


PS ie eee 





3-1-1. 80- Family Hand Shake Mode (2) Reading: 


DEES (1) @) 
= (3) 
DACK 
DMAO ee ee ey 
= el 
(10) (11) 
DMB 15~0 


UDMDP, LDMDP 







= 


U 


1 | DREQ "H" -> DACK "L" 


ACK "L" -> DREQ "L" 


DACK "H" -> DACK "H" (8 bit) 
MB86601_ onl 


DAGK "H" -> DACK "H" (8 bit) | 40 | 
MB86602A onl 
DACK “H" -> DACK “H" (16 bit) OtCLF + 40 
4] DACK"L" -> IORD “L" pom 
BREE DAG SERUE ie sey od 
cae aos 
ORD "L” -> DACK "H" 1tCLF po 
S| ignites pack ie cae 
5 feed 





Oo 





on 


Eee eee fe a 








DMBHE, DMAO HOLD 


OUTPUT DATA HOLD 


Oo 
Cc 
+ 
uU 
Cc 
~_ 
oO 
> 
> 
< 
> 
= 
oO 


1 





—_ [f= 
| =| 


{7 


3-1-2. 68- Family Hand Shake Mode (1) Writing: 


ORES Ce) 
= 3 
DACK 2 

(4) 0 
R/W 

(6) 
a. 

(10) (11) 
DMB 15~0 
UDMDP, LDMDP 
| Rating 





DREQ “"H” -> DACK "L" 


DACK “L" -> DREQ "L" 


DACK "“H" -> DREQ "H" (8 bit) 
MB86601_ onl 

DACK “H" -> DREQ "H" (8 bit) 
MB86602A_onl 


DACK "H" -> DREQ "H" (16 bit) 


ACK "L" -> UDS/LDS "L" 








2tCLF + 40 


oO 


R/W SET-UP 


UDS/LDS Pulse Width 


UDS/LDS "L” -> DACK "H" 





7 





UDS/LDS "H" --> DACK “H" 


R/W HOLD 
INPUT DATA SETUP 





1] INPUT DATA HOLD 10 








3-1-2. 68- Family Hand Shake Mode (2) Reading: 





DRE (1) (2) 
oo 3 
DACK o 

(4) o 

(8) 

RW, 

(5) (6) 

(10) (11) 

DMB 15~0 


UDMDP, LDMDP 












DREQ “H" -> DACK "L” 


MB86601_ onl 
MB86602A_ onl 
DACK "H" -> DREQ "H" (16 bit) [eee 2ACLF + 40 
5 | piv seT-uP a 
UDS/LDS Pulse Width ate || 


7 | ODS/CDS “L” -> DACK "H" 


UDS/LDS "H" --> DACK "H" 






OUTPUT DATA VALID 


OUTPUT DATA HOLD 








3-2-1. Burst Mode: Access Cycle Time (1) 8 Bit 


IOWR/IORD 
BDS/LDS 
(1) 
(2) 
(3) 










EY Items 
| Min [| Max 
[nace Gye a 


[me ot [= 
3 | Access Cycle (3) 4tCLF Lowe. al 


2.0 


3-2-1. Burst Mode: Access Cycle Time (2) 16 Bit 


IOWR/IORD 
DDS/LDS 


(2) 


eee i = 
classe sor 









3-2-2. 80-Family Burst Mode (1) Writing 


(3) 


DREQ (1) (2) wy, 


DACK 


ee ae 
DMBHE 


DMAO C= 














lIOWR 
(9) (10) 
DMB 15~ 
UDMDP, LDMDP 
Items | Rating =| CUM 


ie ee 
Tore >Dackus || 
IOWR "L" -> DREQ “L" 
DREQ "L" -> DREQ "H” 


DMBHE, DMAO SET-UP 


ote 


Oo 





OWR “H" -> DACK "H" 





DMBHE, DMAO HOLD 


INPUT DATA SETUP 
INPUT DATA HOLD 


fea) oe] ee ee a ely 





ee. 


3-2-2. 80-Family Burst Mode (2) Reading 


(3) 
DREQ (1) (2) A 
DACK 
a ye 
DMBHE 
DMAO Ch ee 
= a 

(9) (10) 
DMB 15~0 


UDMDP, LDMDP 


DREQ “H" -> DACK "L" 


ORD "L” -> DREQ "L" 





ol = 


REQ "L" -> DREQ “H" 


ACK "L" -> IORD “L" 


1 


MBHE, DMAO SET-UP 


ORD Pulse Width 


ORD "H" -> DACK “H" 





DMBHE, DMAO HOLD 


OUTPUT DATA VALID 
OUTPUT DATA HOLD 


= 
= 


aR EE Ee EE 


3-2-3. 68-Family Burst Mode (1) Writing 


(3) 
DREQ (1) (2) 7 
DACK 
(4) 
RW 
(5) (6) 
(9) (10) 
DMB 15~ 


UDMDP, LDMDP 








DREQ "H" -> DACK “L" 


| Min 
UDS/LDS "L" -> DREQ "L" ee 


DREQ “L" -> DREQ *H" 
DAGK "L" ->UDS/LDS "L" 


| s=Rating = rd] CUM 
| Max | 
RiW Set Up be eee ol 
UDS/LDS Pulse Width ee 






ww 


—_—t 
—_ 


R/W Hold 


INPUT DATA SETUP 





UDS/LDS "H" -> DACK "H" ea 


0! INPUT DATA HOLD 


a 


3-2-3. 68-Family Burst Mode (2) Reading 


(3) 


DREQ (1) (2) CY, 
DACK 
(4) 
R/W 
(9) (10) 
DMB 15~0 


UDMDP, LDMDP 


¢ 
= 








DREQ "H" -> DACK "L" 


oe 


UDS/LDS "L" -> DREQ "L” 
DREQ "L” -> DREQ “H" 
DACK “L" -> UDS/LDS "L" (MB86601) | 49 





DACK "L" -> UDS/LDS "L" (MB86602A 
RIW Set Up 
UDS/LDS Pulse Width 
7 |UDS/LDS "H" -> DACK "H" 
R/W Hold 


OUTPUT DATA VALID 








OUTPUT DATA HOLD 





4. SCSI Interface 


4-1-1. Asynchronous Initiator (1) Input 


(7) 


(4) (5) 


S 
= 


Rating 






ACK on -> REQ He -> 


REQ “H" > ACK "i" 
ACK "H" -> REQ “L 


| Min | 
DATA BUS Specified -> REQ "L oe <4 





ACK "L" -> DATA BUS Hold 
REQ "L" -> ACK "L" 
REQ "H" -> ACK "L" 





BRR 





3tCLF+40 





*1. Duration for REQ "H" -> ACK "L" is defined by the longer of [(2)+(3)+(6)] 
or (7). 


*2. The definition of time as noted in this section does not apply when: 
¢ the data register is full during data phase 
¢ during last byte transferred 


4-1-1. Asynchronous Initiator (2) Output 


REQ 
3) 6) 


(1) 2) sl @ » 
7m 


(4) (5) (4) 


wR 


a 
| Min | Max 







Te 
perrsReeT ef 
ar [aw [| 
vm | 


eye S| el eis 





*1. The duration of REQ "H" -> ACK "L" is based upon by the longer of either 
[(2) + (3) +(6) ] or [S) + (4)] 

*2. The definition of time/duration as noted in this section does not apply 
when: 


¢ the data register is empty during the data phase 


*3. The value for "S" is based upon the asynchronous setup time register 
(Address 23) setting. 


“af 


4-1-2. Synchronous Transfer Initiator (1) REQ/ACK Cycle 


(1) (2) 
ACK 
(3) 4 
REQ 


(5) 
(6) 


ae 
ea siMi = = 
ACK Assertion Period (MB86601) | astcLe 
ACK Assertion Period (MB86602A) A-tCLF 









ACK Negation Period (MB86601) NetCLF-5 
ACK Negation Period (MB86602A) | NtCLF-10 
3 | REQ Assertion Period 


5 
. REQ Negation Period 
5 | REQ Input Cycle Time (1) 
6 | REQ Input Cycle Time (2) 3tCLF 


*Values for 'A' and 'N' are based upon the setting of the transfer period 
register (Address 13). 





4-1-2. Synchronous Transfer Initiator (2) Input 


REQ 


(1) (2) (1) (2) 







U/M 





DATA BUS Specified -> REQ "H" 


2 | REO "L" -> DATA BUS Hold 





at 


4-1-2. Synchronous Transfer Initiator (3) Output 


ACK 


(1) (2) (1) (2) 


‘DB7~0, 
P ; 













Pe ee ee 

"TREES Teese | 
RATAREMS Spectied ACK > "L" | wacurco | 

2 | ACK "L" -> DATA BUS Hold poancur | 


* The value for A and N are based on the transfer period register (address 
13) setting. 


30 


4-2-1. Asynchronous Target (1) Input 


(7) 


oe om Le. 3) (6) 

me Rey 
.’ ) 

DB7-0P Se 


¢ 
= 





REQ "L" ->ACK "L 


| Min 
DATA BUS Specified -> ACK "L" poae. | 







ACK “H" -> REQ "L 
ACK "L" -> REQ "L 


*1. The duration of ACK "L" ->REQ "L" is determined by the longer of either 
[(2) + (3) +(6)] or (7). 


REQ "H" -> DATA BUS Hold 


7 





bese a ee | 





3tCLF+40 





*2. The definition of time/duration as noted in this section does not apply 
when: 
¢ the data register is full during the data phase 


Bi 


4-2-1. Asynchronous Target (2) Output 


REQ 


ACK 







|| REQ *L* ->AGK "L" 
ACK “L" -> REQ "H" 


Pp Min 





4 | DATA BUS QUTPUT (MB86601) S+tCLF-10 
Specified -> REQ " 


IT 2 
if; & L" 
DATA BUS QUTPUT (MB86602A) 
Specified -> REQ "L" S*tCLF-20 





S+tCLF-5 
ACK "L" -> DATA BUS Hold 2tCLF He Sein ca 


*1. The Duration for ACK "L" --> REQ "L" is defined by longer of either 
[(2)+(3)+(6)] or (7). 


*2. The definition of the time/duration as noted in this section does not 
apply when: 
¢ the data register is empty during the data phase 


*3. The value for S' is based upon the setting of the asynchronous setup 
time register (Address 23). 


oe 


4-2-2. Synchronous Transfer Target (1) REQ/ACK Cycle 


(1) (2) 
REQ 


(3) 4 
ACK 


(5) 
(6) 


Items Rating 
Mi 


n 
REQ Assertion Period (MB86601) | atcirs | —- | 
REQ Assertion Period (MB86602A) | ance [| | 
REQ Negation Period (MB86601) Fnactrs | — | 
REQ Negation Period (MB86602A) Ptcir-10 | — | 
ACK Assertion Period 362 |) eee | 
fe eon 
i 


ACK Negation Period 


Input Cycle Time (1) 





pea es 
A 


> 
oO 


K Input Cycle Time (2) 





* The value for A and N are based on the setting of the transfer period 
register (address 13). 


4-2-2. 


ACK 


Synchronous Transfer Target 


(2) Input 





34 


4-2-2. Synchronous Transfer Target (3) Output 


REQ 


(1) (2) (1) (2) 


DB-7-0, 
P . 


ee 
DATA BUS Specified ->REQ-> "L" : | | 
MB86601_ onl NaCTy ae 
DATA BUS Specified >REO>"L” | nacLr. 20 

(MB86602A only) 

[2 | REQ"L" > DATA BUS Hold Rete — | sees 


* The value for A and N are based on the setting of the transfer period 
register (address 13). 















35 


5. Table 


(1) Transfer Period Register Setting and the Values of A and N 


2 
£ 
3 
© 
S. 
= 


(Unautho- 





3¢ 


(2) Asynchronous Setup Time Setting and the Value for S: 





o wz ~i OO] Oy] rmtE wt we erterfte 





